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SUPPORTING INFORMATION
Raw Spectra
Below we provide spectra of the particles in the electrochemical cell with no smoothing ( Figure S1 ). These spectra have been normalized by the spectra taken in the part of the electrochemical cell with no particles to account for contributions from the substrate or other scatterers in the system. Part (a) shows the spectra over the same wavelength range as that in Figure 1 of the Letter. Part (b) shows the spectra over the entire measured wavelength range. As can been seen from in the figures, there is very little noise. The signal to noise ratio was roughly 400:1. Figure S1 . Normalized raw spectra at the extremes of the applied bias cycle (2.25V and -2.25V) as well as the first 0V point ( 0V Start) and the 0V point in the middle of the applied bias cycle (0V Middle).
Electrochemical Cell Fabrication
S3
ITO coated glass substrates (SPI brand, 06430) were used as the top and bottom electrodes in the electrochemical cell ( Figure 1 ). The substrates were cleaned by ultrasonicating overnight in a solution containing equal volume of acetone, methanol, toluene, and isopropyl alcohol then dried with N 2 . Parafilm wax was used to cover one half of the bottom electrode ITO slide to prevent Au colloid deposition in the subsequent step, thereby reserving half of the bottom electrode for use as a control in the normalization of optical spectra; this allowed us to carefully control for a possible optical response from the ITO substrate as a function of applied bias. The bottom electrode was placed in a glass scintillation vial (ITO-side up) with 300uL of 30nm radius Au colloids in water (BBI International, EM.GC60 Batch #16516 OD1.2) and 1.5mL of deionized (DI) water. 60 μL 0.1M HCl was added to the vial, and the vial was immediately centrifuged at 2000 rpm (~670 g-force) for 40 minutes. After centrifuging, the Au colloid solution had become clear and the bottom ITO electrode has a noticeable red color due to Au nanoparticles deposited on the surface. The Parafilm wax was removed from the bottom electrode and the electrode was rinsed thoroughly with DI water then soaked in toluene for one hour to remove residue from the Parafilm wax. Both electrodes were plasma etched with a direct plasma at 110W and 300mTorr O 2 for 20 minutes to remove ligands and any organic mater from the AuNPs and ITO surface. Substrates were then vacuum annealed at 350C for 20 minutes. The two electrodes were mounted faceto-face with two pieces of Teflon tape used as a spacer between the slides. Under inert atmosphere, DEME electrolyte (Sigma Aldrich, 727679) was used to fill the space between the slides and the cell edges were sealed with 5-minute-setting epoxy to prevent water moisture and oxygen from entering the cell.
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Optical Measurement Procedures
The beam from a supercontinuum pulsed laser (20 MHz, Fianium SC400-2) was chopped at 100 Hz and directed into a monochromator (Oriel 777000) that was optically in-series with two Si photodiodes (the first photodiode was used as a reference). The spectral resolution of the monochromator was approximately 1.5 nm. The photodiode signals were passed through transimpedance amplifiers (DL Instruments 564) and were detected by lock-in amplifiers (SR830 DSP). Spectra with the optical beam passing through the portions of the bottom electrode with and without Au colloids were collected at each applied bias step. The spectra taken in the portion of the bottom electrode without Au colloids were used as normalization spectra.
Simulation Methods
As discussed in the manuscript, parameter sweeps were preformed where, for each unique parameter set (surrounding-index, Γ V , n(V), and shell-thickness), a full-wave electromagnetic simulation was preformed with Lumerical FDTD Solutions software.
We began with broad parameter sweeps with the limits shown in the Table S1 . After simulations were run for all possible combinations of parameters in the broad parameter sweep, the 5 parameter sets which resulted in extinction spectra with the smallest RMSE when compared to the Savitzky-Golay experimental extinction spectra were selected.
Five new parameter sweeps (one for each of the five selected parameter sets), with the selected parameters in the center of the new parameter limits and finer parameter steps (higher resolution sweep) were preformed. The five parameter sets producing the lowest RMSE fits to experiment over the five parameter sweeps were then selected. This S5 iterative processes was preformed until an acceptable resolution (shown in the Table S1) was reached for all parameters and at this point, the parameter set with the smallest RMSE overall was selected as the champion set. This process was carried out for each applied bias and thus resulted in one champion set of parameters for each applied bias.
These parameters are those shown in the Letter's Figure 5 . Figure S2 shows the best-fit simulation and experimental spectra for the same voltage points shown in Figure 3d in the Letter (the 0V curves are for the first 0V applied bias point at the start of the voltage cycle). It is clear from part (a) of Figure S2 that the simulations do not reproduce the broadness of the experimental spectra. We attribute the amplified broadening of the experimental spectra to non-idealities present in the experimental system that were not captured in the simulations.
These non-idealities include roughness of the ITO substrate, particle-particle interactions, Figure S2 . (a) Experimental extinction spectra at 0V, +2.25V and -2.25V and their best fit simulated spectra. (b) Absolute full width half max for experimental (blue) and simulated (red) spectra. The markers for the applied bias points for the middle portion of the cycle, from 2V to -2.25V in -0.25V steps are hollow. and heterogeneity of the particles beyond small changes in radius that are accounted for by the simulations. Part (b) of Figure S2 shows the absolute full width at half max for the experimental spectra and the best-fit simulated spectra. The changes in this parameter, relative to the first 0V applied bias point are shown in Figure 3c in the Letter. There we show that the general trends of the changes in experimental peak broadness as a function of voltage are reproduced relatively well by the best-fit simulation peak broadness changes. However, due to the non-idealities discussed above, the full width at half max is offset between the experimental and simulated spectra by approximately 6nm throughout the applied bias cycle.
ITO Optical Data
The optical constants used to define the ITO in the FDTD simulations are given in Table S2 . 
